Unintended molecular interactions in transgenic plants expressing clinically useful proteins: the case of bovine aprotinin traveling the potato leaf cell secretory pathway.
We assessed the impact of subcellular targeting on the heterologous expression of a clinically useful protease inhibitor, bovine aprotinin, in leaves of potato, Solanum tuberosum. Transgenic potato lines targeting aprotinin to the cytosol, the ER or the apoplast were first generated, and then assessed for their ability to accumulate the recombinant protein. On-chip detection and quantitation of aprotinin variants by SELDI TOF MS showed the inhibitor to be absent in the cytosol, but present under different forms in the ER and the apoplast. No visible phenotypic effects of aprotinin were observed for the transgenic lines, but aprotinin retention in the ER was associated with a significant decrease of leaf soluble protein content. A 2-D gel assessment of control and transgenic lines revealed a possible link between this altered protein content and the down-regulation of proteins implicated in protein synthesis and maturation. These observations, supported by complementary 2-DE analyses with potato lines targeting aprotinin to the apoplast, suggest an aprotinin-mediated feedback in planta negatively altering protein anabolism. From a practical viewpoint, these data illustrate the importance of taking into account not only the characteristics of recombinant proteins expressed in heterologous environments, but also their possible effects on protein accumulation in the host plant factory.